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Abstract 

Vassiliev's knot invariants can be computed in different ways but many of them as Kontsevich integral 
are very difficult. We consider more visual diagram formulas of the type Polyak-Viro and give new diagram 
formula for the two basic Vassiliev invariant of degree 4. 

1 The Vassiliev knot invariants. 

Let K : S 1 — ► R 3 be an oriented knot and K^ ns : S 1 — ► R 3 be a singular knot with n double points. 
Denote by /C the space of knots and by /C slng the space of singular knots. Any knot invariant V : K. — ► Q 
may be extended from ordinary knots to singular knots by next inductive rule: 

y [i) { \ / ) = y [i ~ 1) { \ / )-v [ ^ 1 H V). (i) 



Definition. A knot invariant V : JC — ► Q is said to be Vassiliev invariant of degree less then or equal 
to n, if there exists n S N such that 

y(n+l) = q 

2 Chord diagrams. 

A chord diagram D n of degree n is the circle with a distinguished set of n unordered pairs of points regarded 
up to orientation preserving diffeomorphisms of the circle. Denote by T> n the space generated by chord 
diagrams of degree n over Q. 

3 Weight systems. 

Definition. A linear function W is called a weight system of degree n if it satisfies 1-term and 4-term 
relations. For any invariant / we construct homomorphism Wf : T> n — > Q as follows: 

The homomorphism Wf is the weight system. 
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4 The Gauss diagrams. 



A chord diagram of the singular knot is the circle with pre-images of double points connected with chords. 
To obtain the analogus diagram of an ordinary knot (that is called the Gauss diagram) from the chord 
diagram of corresponding singular knot we must give the information on overpasses and underpasses. Each 
chord is oriented from the upper branch to the lower one and equipped with the sign (the local writh 
number of corresponding double point of planar projection of the knot). 
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5 Formula of the type of Viro-Polyak for Vassiliev invariants of 
degree 4. 

Denote by < A, G > algebraic number of subdiagrams of given combinatorial type A A C G and let 
< Hi n iM, G >= Y,i n t < A, G >, n, G Q by definition. 

Theorem. Let W4 be a weight system such that W 4 (^^ ) = 0. Then following formula gives Vassiliev 
invariant of degree 4-' 




where G is a Gauss diagram of a knot K . 

Proof contains the checking of independens of formula under the Reidemeister moves. 

Denote by V4 and V4 2 the Vassiliev invariants corresponding to basic weight systems satisfying theorem. 
V4 1 , V4 2 and V4 from [2] (see thm.4) is basis in the space of the Vassiliev invariants of degree 4. 
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